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(57) ABSTRACT

A method for frequency domain to time domain conversion
includes receiving a set of frequency-domain samples.
Based on the set of frequency-domain samples, a first
sample subset comprising a predetermined fraction of the
number of samples of the set of frequency-domain samples
and a second sample subset comprising the predetermined
fraction of the number of samples of the set of frequency-
domain samples are generated. A linear phase rotation 1is
applied to the first sample subset and the second sample
subset to produce a phase rotated first sample subset and a
phase rotated second sample subset. The phase rotated first
sample set 1s post-processed to generate a first set of
time-domain samples. The phase rotated second sample set
1s post-processed to generate a second set of time-domain
samples. The first set of time-domain samples and the
second set of time-domain samples are reordered to produce
an output set of time-domain samples.

21 Claims, 3 Drawing Sheets
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CIRCUIT FOR FREQUENCY TO TIME
DOMAIN CONVERSION

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims prionity to India Provi-
sional Patent Application No. 201841041551, filed Nov. 2,
2018, entitled “Optimized Time-Frequency Conversion,”
and to U.S. Provisional Patent Application No. 62/787,024,
filed Dec. 31, 2018, entitled “Circuit for Frequency to Time
Domain Conversion,” each of which 1s hereby incorporated
herein by reference in 1ts entirety.

BACKGROUND

Various electronic systems include frequency to time
domain conversion and vice-versa. In one example, an
impairment correction circuit estimates the error introduced
into a signal by impertections in the system and attempts to
correct the errors by applying a modification to the signal.
An 1nterleaved analog-to-digital converter (ADC) includes
an error correction circuit that estimates the error introduced
in a digital sample stream by interleaving errors caused by
imperfections, such as diflerent oflsets or gains, in the
interleaved ADCs, and applies a filter to the digital sample
stream to correct the errors. Many such circuits estimate the
errors 1n the frequency domain and apply a time domain
filter to correct the errors.

SUMMARY

Circuits and methods for frequency to time domain con-
version are disclosed herein. In one example, a method for
frequency to time domain conversion includes receiving a
set of frequency domain samples. Based on the set of
frequency domain samples, a first sample subset including a
predetermined fraction of the number of samples of the set
of frequency domain samples 1s generated, and a second
sample subset including the predetermined fraction of the
number of samples of the set of frequency domain samples
1s generated. A linear phase rotation 1s applied to the first
sample subset and the second sample subset to produce a
phase rotated first sample subset and a phase rotated second
sample subset. The phase rotated first sample set 1s post-
processed to generate a first set of time domain samples. The
phase rotated second sample set 1s post-processed to gener-
ate a second set of time domain samples. The first set of time
domain samples and the second set of time domain samples
are reordered to produce an output set of time domain
samples.

In another example, a circuit for frequency to time domain
transformation includes a preprocessing circuit, a linear
phase shift circuit, a post-processing circuit, and a remap-
ping circuit. The preprocessing circuit 1s configured to
receive a set of frequency domain samples, and to generate,
based on the set of frequency domain samples: a first sample
subset including a predetermined fraction of the number of
samples of the set of frequency domain samples, and a
second sample subset including the predetermined fraction
of the number of samples of the set of frequency domain
samples. The linear phase shift circuit 1s coupled to the
preprocessing circuit. The linear phase shift circuit 1s con-
figured to apply a first linear phase shift to the first sample
subset to produce a phase rotated first sample set, and to
apply a second linear phase shiit to the second sample subset
to produce a phase rotated second sample set. The first linear
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phase shift 1s different from the second linear phase shiit.
The post-processing circuit 1s coupled to the linear phase
shift circuit, and 1s configured to: post-process the phase
rotated first sample set to generate a first set of time domain
samples, and post-process the phase rotated second sample
set to generate a second set of time domain samples. The
remapping circuit 1s coupled to the post-processing circuit,
and 1s configured to reorder the first set of time domain
samples and the second set of time domain samples to
produce an output set of time domain samples.

In a further example, a mismatch correction system
includes a mismatch estimation circuit, a frequency domain
to time domain conversion circuit, and a mismatch correc-
tion circuit. The mismatch estimation circuit 1s configured to
estimate, 1n the frequency domain, an impairment 1n an input
signal. The frequency domain to time domain conversion
circuit 1s configured to convert a set of frequency domain
samples generated by the mismatch estimation circuit to
time domain filter coeflicients. The Ifrequency domain to
time domain conversion circuit 1s coupled to the mismatch
estimation circuit, and includes a preprocessing circuit, a
linear phase shift circuit, a post-processing circuit, and a
remapping circuit. The preprocessing circuit 1s configured to
generate, based on the set of frequency domain samples: a
first sample subset comprising a predetermined fraction of
the number of samples of the set of frequency domain
samples, and a second sample subset comprising the prede-
termined fraction of the number of samples of the set of
frequency domain samples. The linear phase shift circuit 1s
coupled to the preprocessing circuit, and 1s configured to:
apply a first linear phase shift to the first sample subset to
produce a phase rotated first sample set, and apply a second
linear phase shift to the second sample subset to produce a
phase rotated second sample set. The first linear phase shiit
1s different from the second linear phase shift. The post-
processing circuit 1s coupled to the linear phase shift circuit,
and 1s configured to post-process the phase rotated first
sample set to generate a first set of time domain samples, and
post-process the phase rotated second sample set to generate
a second set of time domain samples. The remapping circuit
1s coupled to the post-processing circuit, and 1s configured to
reorder the first set of time domain samples and the second
set of time domain samples to produce the time domain filter
coellicients. The mismatch correction circuit 1s coupled to
the frequency domain to time domain conversion circuit,
and 1ncludes a time domain filter. The time domain filter 1s

configured to apply the time domain filter coetlicients to
correct the impairment 1n the input signal.

BRIEF DESCRIPTION OF THE DRAWINGS

For a detailed description of various examples, reference
will now be made to the accompanying drawings in which:

FIG. 1 shows block diagram for an example mismatch
correction system in accordance with the present disclosure;

FIG. 2 shows a block diagram for an example frequency
to time domain conversion circuit in accordance with the
present disclosure;

FIG. 3 shows a block diagram for an example post-
processing circuit used to convert samples from frequency to
time domain in accordance with the present disclosure;

FIGS. 4A-4D show frequency domain samples and time
domain samples produced by conversion from Irequency
domain to time domain in accordance with the present
disclosure; and
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FIG. 5 shows a flow diagram for an example method for
converting from frequency domain to time domain 1n accor-
dance with the present disclosure.

DETAILED DESCRIPTION

Certain terms have been used throughout this description
and claims to refer to particular system components. As one
skilled 1n the art will appreciate, different parties may refer
to a component by different names. This document does not
intend to distinguish between components that differ in
name but not function. In this disclosure and claims, the
terms “including” and “comprising” are used 1n an open-
ended fashion, and thus should be interpreted to mean
“including, but not limited to . . . .”” Also, the term “couple”
or “couples” 1s intended to mean either an indirect or direct
connection. Thus, 1f a first device couples to a second device,
that connection may be through a direct connection or
through an indirect connection via other devices and con-
nections. The recitation “based on” 1s intended to mean
“based at least 1n part on.” Therefore, 11 X 1s based on Y, X
may be a function of Y and any number of other factors.

In many systems that include impairment correction, the
error 1n an 1put signal 1s estimated most efliciently in the
frequency domain and the correction 1s applied most eth
ciently in the time domain. Thus, the put signal 1s con-
verted from the time domain to the frequency domain for
error estimation, and the frequency domain error estimation
1s converted to the time domain for use 1 correcting the
input signal. The processing time needed to perform the
conversion between time and frequency domains limits the
update rate of the impairment estimation and correction.

The frequency-to-time domain conversion circuits and
methods disclosed herein substantially reduce (e.g., by a
factor of 8) the complexity of frequency domain to time
domain conversion ol an error estimate, which in-turn
reduces the time needed to perform frequency to time
domain conversion, and enables an increased error estima-
tion and correction update rate. The circuitry required to
perform the conversion 1s simplified by replacing complex
multipliers with real multipliers. A shared post-processing 1s
used to compute positive and negative index values of the
time domain output, and conversion from frequency to time
domain uses a single coeflicient fetch per tap pair, thereby
reducing the number of memory accesses 1n the post pro-
cessing.

FIG. 1 shows block diagram for an example mismatch
correction system 100 in accordance with the present dis-
closure. The mismatch correction system 100 may be
included in an analog-to-digital converter, a wireless trans-
ceiver, or other system that provides correction for an
impairment 1 a signal used 1n the system. The mismatch
correction system 100 includes a mismatch estimation cir-
cuit 102, a mismatch correction circuit 104, and a frequency
to time domain conversion circuit 106. The mismatch esti-
mation circuit 102 and the mismatch correction circuit 104
receive time domain samples 110 (time domain input signal
110). The mismatch estimation circuit 102 includes circuitry
that converts the time domain samples 110 to frequency
domain samples and estimates, 1n the frequency domain, an
impairment (1.., an error) in the time domain samples 110.
The estimation includes correlation and averaging of the
frequency domain samples, mismatch estimation, filtering,
and model fitting using frequency domain correlation. The
mismatch estimation circuit 102 provides the frequency
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4

domain coetlicients 112 (i.e., frequency domain samples
112) that describe the error to the frequency to time domain
conversion circuit 106.

The frequency to time domain conversion circuit 106
converts the frequency domain samples 112 to time domain
coellicients 116 (time domain samples 116) that are applied
in the mismatch correction circuit 104 to generate the
corrected signal 114 from the time domain samples 110. The
number of the time domain samples 116 generated by the
frequency to time domain conversion circuit 106 1s substan-
tially lower than the number of the frequency domain
samples 112 received from the mismatch estimation circuit
102. For example, given 128 frequency domain samples
112, the frequency to time domain conversion circuit 106
may generate 17 time domain samples 116 for use 1n the
mismatch correction circuit 104.

The mismatch correction circuit 104 a time domain filter
108 that applies the time domain coethicients 116 generated
by the frequency to time domain conversion circuit 106 to
correct the error in the time domain samples 110 and
produce the corrected signal 114.

FIG. 2 shows a block diagram for an example frequency
to time domain conversion circuit 200 1n accordance with
the present disclosure. The frequency to time domain con-
version circuit 200 1s an implementation of the frequency to
time domain conversion circuit 106. The frequency to time
domain conversion circuit 200 processes the Irequency
domain samples 112 to generate the time domain samples
116. The frequency to time domain conversion circuit 200
includes a preprocessing circuit 202, a preprocessing circuit
204, a linear phase shift circuit 206, a linear phase shiit
circuit 208, a post-processing block 210, a post-processing
block 212, and a remapping circuit 214. The preprocessing
circuit 202 and the preprocessing circuit 204 (collectively
preprocessing circuit 201) receive the frequency domain
samples 112 from a data source, such as the mismatch
estimation circuit 102. Each of the preprocessing circuit 202
and the preprocessing circuit 204 processes the frequency
domain samples 112 to generate a sample subset one-half the
s1ze of the frequency domain samples 112. The preprocess-
ing circuit 202 generates each output sample of the sample
subset 216 as a sum of two samples of the frequency domain
samples 112:

"y

N (1)
5 |

Tolk] = HIk] + H[k ¥

where:
T, 1s output sample subset 216 generated by the preprocess-
ing circuit 202;
H is the frequency domain samples 112;
N 1s the number of samples in the frequency domain samples
112: and
k 1s O to 63 for N=128.

The preprocessing circuit 204 generates each sample of
sample subset 218 as a diflerence of two samples of the
frequency domain samples 112:

(2)

where T, 1s sample subset 218 generated by the preprocess-
ing circuit 202
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The linear phase shift circuits 206 and 208 (collectively
linear phase shift circuit 207) apply a linear phase ramp to
the sample subsets 216 and 218. The linear phase shiit
circuit 206 applies a linear phase ramp 0, (e.g., ==8) to the
sample subset 216 to produce a phase rotated sample set 220
(G[k]). The linear phase shift circuit 208 applies a linear
phase ramp 0, (e.g., =—7) to the sample subset 218 to
produce a phase rotated sample set 222 (F[k]). The linear
phase shiit circuit 206 and the linear phase shiit circuit 208

provide a time shift in the frequency domain, e.g.,

— j2nt,
Gk) = Totk)e N .

For example, the linear phase shift circuit 206 provides an
8 tap shift of the sample subset 216, and the linear phase
shift circuit 208 provides a 7 tap shift of the sample subset
218.

The post-processing circuits 210 and 212 (collectively
post-processing circuit 211) transform the phase rotated
sample set 220 and the phase rotated sample set 222 from
time to frequency domain. In one implementation, the time
domain conversion can be performed using a post-process-
ing circuit 210 that generates the coethicients for the even
taps of the time domain filter 108, and a post-processing,
circuit 212 that generates the coetlicients for the odd taps of
the time domain filter 108. FIG. 3 shows an example block
diagram for a post-processing circuit 300 used to convert
samples from frequency to time domain 1n accordance with
the present disclosure. The post-processing circuit 300 1s an
implementation of the post-processing circuit 210 and/or the
post-processing circuit 212. The post-processing circuit 300
includes a shared block processing circuit 302 and an
independent one-shot post-processing circuit 304 coupled to
the shared block processing circuit 302. In one example,
samples produced by the linear phase shiit circuit 206 (or the
linear phase shift circuit 208) are processed by the shared
block processing circuit 302 to generate output samples 306
and 308. The output samples 306 and 308 (shared block
processing circuit output samples 306 and 308) are pro-
cessed by the independent one-shot post-processing circuit
304 to produce pairs of time domain samples 224 (or time
domain samples 226).

The post processing circuit 300 (time domain conversion
circuit 300) computes time domain samples 1 two steps.
First, the shared block processing circuit 302 generates
intermediate samples y(k) for desired time domain sample
index pairs (n,—n) as follows:

27i N
yik) = Glk) + QCDS(T]}’(!{ — 1) —ywlk-2), for k=0, ... >~ 1

where this operation 1s performed N/2 times (e.g., 64) for the
frequency domain samples 1n the phase rotated sample set
220. This 1s followed by two computations using the inde-
pendent one-shot post-processing circuit 304, once for com-
puting the time domain sample g(n) and the second time for
computing the time domain sample g(-n), for all non-zero
indices n as follows:

s =3(3)-ws(3 -
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where

H

Wi = e 7HN

The post-processing circuit 300 1s applied to obtain all
desired time domain sample pairs, for different values for n.
The zero-index time domain sample 1s computed as the sum
of all of the samples of the phase rotated sample set 220.
The structure of the shared block processing circuit 302 1s
the same for generation of positive and negative mdexed
time domain samples (£n). The post processing circuit 300
computes the positive and negative mdexed time domain
samples (g(xn)) using the shared block processing circuit
302 followed by independent computations of the indepen-
dent one-shot post processing circuit 304. The shared block
processing circuit 302 uses a fixed, real twiddle multiplier of

) (QJTH]
COS a

where the phase rotated sample set 220 includes 64 fre-
quency domain samples. Thus, for each tap pair, the shared
block processing circuit 302 fetches a single coethicient from
memory, which reduces the number of memory accesses
needed to perform the conversion.

Computation of the time domain samples time domain
samples 226 (i(n)) 1in the post-processing circuit 212 1s
similar to computation of the time domain samples 224
(g(n)). The zero-index time domain sample 1s computed as
the sum of all of the samples of the phase rotated sample set
222,

The remapping circuit 214 combines and reorders the
time domain samples 224 and time domain samples 226 to
produce the time domain samples 116. For example, given
the time domain samples 224

[g(-4), g(-3), g(=2), g(-1), g(0), g(1), g(2), g(3), g(4)]
generated by the post-processing circuit 210, and the time
domain samples 226

[1(=4), 1(=3), 1(-2), 1(-1), 1-0), 1(1), 1(2), 1(3), 1(4)]
generated by the post-processing circuit 212, the remapping
circuit 214 interleaves the time domain samples 224 and the
time domain samples 226 to produce the time domain
samples 116 as:

h(n)={g(-4), 1(-3), g(-3), 1(-2), g(-2), 1(-1), g(-1). 1(0),

2(0), 1(1), g(1), #(2), g(2), 1(3), g(3), 1(4), g(4)]

Examples of the frequency to time domain conversion
circuit 200 and/or the post-processing circuit 300 are 1mple-
mented as dedicated circuitry configured to perform the
functions disclosed herein, or as a processor (e.g., a general-
purpose microprocessor or a digital signal processor) that
executes 1nstructions fetched from memory to perform the
functions disclosed herein.

Some 1mplementations of the frequency to time domain
conversion circuit 200 include preprocessing circuitry that
produces more than two subsets of samples for phase
rotation, and corresponding linear phase shifting, post pro-
cessing, and remapping circuitry. Each of the subsets of
samples includes a predetermined fraction (12, Y4, etc.) of
the number of samples of the frequency domain samples
112. For example, an implementation of the frequency to
time domain conversion circuit 200 includes four prepro-
cessing circuits that produce four sample subsets (T, T, T,
and T3), each including one-quarter the number of samples
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of the frequency domain samples 112. A linear phase shiit
circuit applies a phase rotation to each sample subset, a
modified post processing circuit 300 produces time domain
samples as described herein, and a remapping circuit inter-
leaves the four sets of time domain samples to produce the 5
time domain samples 116. Because the number of samples
processed 1n the post-processing circuit 300 1s reduced due
to the smaller frequency domain sample subset, the number
of iterations of the shared block processing circuit 302
executed to produce a time domain sample 1s also reduced. 10

FIGS. 4A-4D show frequency domain samples and time
domain samples produced by conversion from Irequency
domain to time domain in accordance with the present
disclosure. In FIG. 4A a set of frequency domain samples
402 are 1llustrated. In FIG. 4B, a set of time domain samples 15
404 dernived from the frequency domain samples 402 is
shown. The time domain samples 404 start at time 1ndex O,
and may be produced by applying an inverse fast Fourier
transform to the frequency domain samples 402 and dis-
carding the resulting coeflicients that are not included 1n the 20
time domain samples 404. Alternatively, an inverse discrete
Fourier transform may be executed for each sample of the
time domain samples 404.

FI1G. 4C shows the frequency domain samples 402 (as in
FIG. 4A). FIG. 4D shows the time domain samples 406, 25
which include the same values as the time domain samples
404, but are shifted to be centered about time index 0. The
time shiit 1s a result of the linear phase rotation applied to the
sample subset 216 and the sample subset 218 by the linear
phase shiit circuit 206 and the linear phase shift circuit 208. 30
The time shift allows the post-processing circuit 300 to
provided common block processing to generate time domain
samples for positive and negative time indices, with separate
one time processing for positive and negative time indices.

FIG. 5 shows a tlow diagram for an example method 500 35
for converting from Ifrequency domain to time domain 1n
accordance with the present disclosure. Though depicted
sequentially as a matter of convenience, at least some of the
actions shown can be performed 1n a different order and/or
performed 1n parallel. Additionally, some implementations 40
may pertorm only some of the actions shown. Operations of
the method 500 are performed by the frequency to time
domain conversion circuit 200 1n some implementations.

In block 502, the frequency to time domain conversion
he frequency domain samples 112. 45

circuit 200 receives t

In block 504, the preprocessing circuit 202 generates each
sample of the sample subset 216 as a sum of two samples of
the frequency domain samples 112 as per equation (1). The
sample subset 216 includes one-half the number of samples
of the frequency domain samples 112 in some 1mplementa- 50
tions.

In block 506, the preprocessing circuit 204 generates each
sample of the sample subset 218 as a difference of two
samples of the frequency domain samples 112 as per equa-
tion (2). The sample subset 218 includes one-haltf the 55
number of samples of the frequency domain samples 112 in
some 1mplementations.

In block 508, the linear phase shift circuit 206 applies a
linear phase rotation to the sample subset 216 to produce the
phase rotated sample set 220. 60

In block 510, the linear phase shift circuit 208 applies a
linear phase rotation to the sample subset 218 to produce the
phase rotated sample set 222. The phase rotation applied by
the linear phase shiit circuit 208 i1s different from the phase
rotation applied by the linear phase shiit circuit 206. 65

In block 512, the post-processing circuit 210 processes
the phase rotated sample set 220 to produce the time domain

8

samples 224. The post-processing includes applying block
processing circuit 300 to the phase rotated sample set 220.

In block 514, the post-processing circuit 212 processes
the phase rotated sample set 222 to produce the time domain
samples 226. The post-processing includes applying block
processing circuit 300 to the phase rotated sample set 222,

In block 3516, the remapping circuit 214 reorders and
combines the time domain samples 224 and the time domain
samples 226 to produce the time domain samples 116.

The above discussion 1s meant to be illustrative of the
principles and various embodiments of the present inven-
tion. Numerous variations and modifications will become
apparent to those skilled in the art once the above disclosure
1s fully appreciated. It 1s intended that the following claims
be mterpreted to embrace all such vanations and modifica-
tions.

What 1s claimed 1s:

1. A method for frequency to time domain conversion,
comprising;

recerving a set of frequency domain samples;

generating, based on the set of Ifrequency domain

samples:

a first sample subset comprising a predetermined frac-
tion of the number of samples of the set of frequency
domain samples; and

a second sample subset comprising the predetermined
fraction of the number of samples of the set of
frequency domain samples;

applying a linear phase rotation to the first sample subset

and the second sample subset to produce a phase

rotated first sample set and a phase rotated second
sample subset;

post-processing the phase rotated first sample set to

generate a first set of time domain samples;

post-processing the phase rotated second sample set to
generate a second set of time domain samples; and

reordering the first set of time domain samples and the
second set of time domain samples to produce an
output set of time domain samples.

2. The method of claim 1, further comprising:

generating each sample of the first sample subset as a sum

of two samples of the set of frequency domain samples;

generating each sample of the second sample subset as a

difference of two samples of the set of frequency

domain samples.

3. The method of claim 1, wherein the linear phase
rotation applied to the first sample subset 1s different from
the linear phase rotation applied to the second sample subset.

4. The method of claim 1, wherein post-processing the
phase rotated first sample set comprises applying a block
processing to a block of samples of the phase rotated first
sample set to generate a block processed sample set.

5. The method of claim 4, wherein post-processing the
phase rotated first sample set comprises applying an inde-
pendent one shot processing to the block processed sample
set to generate the first set of time domain samples.

6. The method of claim 5, wherein applying the indepen-
dent one shot processing comprises:

executing a first computation of the independent one shot

processing to generate a positive index time domain

sample; and

executing a second computation of the independent one

shot processing to generate a negative index time

domain sample.

7. The method of claim 1, wherein post-processing the
phase rotated second sample set comprises applying a block
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processing to a block of samples of the phase rotated second
sample set to generate a block processed sample set.

8. The method of claim 7, wherein post-processing the
phase rotated second sample set comprises applying an
independent one shot processing to the block processed
sample set to generate the second set of time domain
samples.

9. The method of claim 1, wherein:

post processing the phase rotated first sample set com-

prises generating a zero index sample of the first set of
time domain samples as a sum of all the samples of the
first phase rotated sample set; and

post processing the phase rotated second sample set

comprises generating a zero index sample of the second
set of time domain samples as a sum of all the samples
of the second phase rotated sample set.

10. The method of claim 1, wherein the reordering com-
prises interleaving the first set of time domain samples and
the second set of time domain samples in order of ascending
sample 1ndex.

11. A circuit for frequency to time domain transformation,
comprising;

a preprocessing circuit configured to:

receive a set of frequency domain samples;
generate, based on the set of frequency domain
samples:

a first sample subset comprising a predetermined
fraction of the number of samples of the set of
frequency domain samples; and

a second sample subset comprising the predeter-
mined fraction of the number of samples of the set
of frequency domain samples;

a linear phase shift circuit coupled to the preprocessing

circuit, and configured to:
apply a first linear phase rotation to the first sample

subset to produce a phase rotated first sample set;
and
apply a second linear phase rotation to the second
sample subset to produce a phase rotated second
sample set;
wherein the first linear phase rotation 1s different from
the second linear phase rotation;
a post processing circuit coupled to the linear phase shift
circuit, and configured to:
post process the phase rotated first sample set to
generate a first set of time domain samples; and
post process the phase rotated second sample set to
generate a second set of time domain samples; and
a remapping circuit coupled to the post processing circuit,
and configured to reorder the first set of time domain
samples and the second set of time domain samples to
produce an output set of time domain samples.
12. The circuit of claim 11, wherein the preprocessing
circuit 1s configured to:
add a first sample of the set of frequency domain samples
to a second sample of the set of frequency domain
samples to generate a sample of the first sample subset;
subtract the first sample of the set of frequency domain
samples from the second sample of the set of frequency
domain samples to generate a sample of the second
sample subset.
13. The circuit of claim 11, wherein the post processing
circuit comprises:
a shared block processing circuit configured to process
cach sample of the phase rotated first sample set to
generate a block processed sample set; and
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an independent one shot post processing circuit coupled to
the shared block processing circuit, and configured to
process the block processed sample set to generate the
first set of time domain samples.

14. The circuit of claim 11, wherein the post processing

circuit comprises:

a shared block processing circuit configured to process
cach sample of the phase rotated second sample set to
generate a block processed sample set; and

an independent one shot post processing circuit coupled to
the shared block processing circuit, and configured to
process the block processed sample set to generate the
second set of time domain samples.

15. The circuit of claim 11, wherein the post processing

circuit 1s configured to:

sum of all the samples of the first phase rotated sample set
to generate a zero index sample of the first set of time
domain samples; and

sum of all the samples of the second phase rotated sample
set to generate a zero index sample of the second set of
time domain samples.

16. The circuit of claim 11, wherein the remapping circuit
1s configured to interleave the first set of time domain
samples and the second set of time domain samples 1n order
ol ascending sample index.

17. A mismatch correction system, comprising:

a mismatch estimation circuit configured to estimate, 1n
the frequency domain, an impairment 1n an input sig-
nal;

a frequency domain to time domain conversion circuit
coupled to the mismatch estimation circuit, and con-
figured to convert a set of frequency domain samples
generated by the mismatch estimation circuit to time
domain filter coeflicients, the frequency domain to time
domain conversion circuit comprising:

a preprocessing circuit configured to generate, based on
the set of frequency domain samples:

a first sample subset comprising a predetermined
fraction of the number of samples of the set of
frequency domain samples; and

a second sample subset comprising the predeter-
mined fraction of the number of samples of the set
of frequency domain samples;

a linear phase shift circuit coupled to the preprocessing
circuit, and configured to:

apply a first linear phase shift to the first sample
subset to produce a phase rotated first sample set;
and

apply a second linear phase shift to the second
sample subset to produce a phase rotated second
sample set;

wherein the first linear phase shift 1s different from
the second linear phase shift;

a post processing circuit coupled to the linear phase
shift circuit, and configured to:

process the phase rotated first sample set to generate
a first set of time domain samples; and

process the phase rotated second sample set to gen-
crate a second set of time domain samples; and

a remapping circuit coupled to the post processing
circuit, and configured to reorder the first set of time
domain samples and the second set of time domain
samples to produce the time domain filter coetli-
cients; and

a mismatch correction circuit coupled to the frequency
domain to time domain conversion circuit, and com-
prising:
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a time domain filter configured to apply the time
domain filter coetlicients to correct the mput signal.
18. The system of claim 17, wherein the preprocessing
circuit 1s configured to:
add a first sample of the set of frequency domain samples
to a second sample of the set of frequency domain
samples to generate a sample of the first sample subset;
subtract the first sample of the set of frequency domain
samples from the second sample of the set of frequency
domain samples to generate a sample of the second
sample subset.
19. The system of claim 17, wherein the post processing
circuit comprises:
a shared block processing circuit configured to:
process each sample of the phase rotated first sample
set to generate a first block processed sample set; and
process each sample of the phase rotated second sample
set to generate a second block processed sample set
and
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an independent one shot post processing circuit coupled to
the shared block processing circuit, and configured to:
process the first block processed sample set to generate
the first set of time domain samples; and
process the second block processed sample set to
generate the second set of time domain samples.
20. The system of claim 17, wherein the post processing,
circuit 1s configured to:

sum of all the samples of the first phase rotated sample set
to generate a zero 1ndex sample of the first set of time
domain samples; and

sum of all the samples of the second phase rotated sample

set to generate a zero index sample of the second set of
time domain samples.

21. The system of claim 17, wherein the remapping circuit

1s configured to interleave the first set of time domain

samples and the second set of time domain samples 1n order

of ascending sample imndex to generate the time domain filter
coellicients.
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